TAVI is a relatively new interventional procedure designed for management of aortic stenosis in patients with high surgical risk. Performing it on someone with a prosthetic mitral valve is a challenge, made much easier by the new delivery systems and valves. We present one such procedure and try to put some light on the difficulties that await along the way to successful implantation.
Today TAVI is not only and alternative but a default choice for patients with high surgical risk [2] . In the first randomised trial studying TAVI (called PARTNER), the presence of an artificial mitral valve was an exclusion criterion. The main reason for that is the possibility of dysfunction of the mitral leaflets when the aortic valve is expanded or even the occurrence of slippage -the "watermelon seed effect" [3, 4] . There is also the danger of prosthesis embolization during or after aortic valve implantation due to the rigidity of the artificial mitral valve [5] . Despite the multiple challenges of such procedure, many authors share their experience and describe the procedure as entirely possible.
The literature review, performed by Katie E O'Sullivan et al. includes 397 publications related to TAVI in patients with an artificial mitral valve. It determines that the 30-day survivability is almost 100%, aside from the death of one female patient with severe comorbidity and LVEF of 10% [6] . Only two cases of valve embolization were reported. They were considered to be a consequence of undersizing, severe or asymmetrical calcification of the aortic root, ballooning of the basal segments of the septum, low implantation, too high implantation mainly due to mechanical valve prosthesis. This substantial literature review concludes that TAVI in a patient with previous MVR is not only possible but also advisable and not associated with any significant increase in the periprocedural risk.
CLINICAL CASE DESCRIPTION:
We present the clinical case of a female patient aged 71 years who have been treated at First Clinic of Cardiology at St. Mary's Hospital in Varna. She is known to suffer from a degenerative aortic stenosis. She received an artificial mitral valve (Medtronic Advantage Mechanical Heart Valve No28) because of a mitral regurgitation and a stenosis 10 years ago. For the last few months, she started to experience angina and heart failure symptoms. She also suffers from permanent atrial fibrillation, COPD, anemia and dyslipidemia.
She takes the following medication: Clopidogrel The physical examination reveals systolic murmur 4/6 grade heard over the whole precordium, mitral valvular click, RR-110/70mmHg and HR-80/min absolute arrhythmia.
The laboratory findings (Blood count, ALAT, ASAT, CK, CK-MB,Troponin,Total cholesterol, HDL, LDL, Creatinine, Na, K, CL) are all within normal range.
The ECG shows absolute arrhythmia, HR 70/min and nonspecific intraventricular conduction delay.
We performed transthoracic echocardiogram which revealed LVEF = 62%, no wall motion abnormalities, dilated LA = 79mm, a normal function of the mitral valve prosthesis, Aortic Vmax= 4.25m/s and PG = 72.5mmHg, Trivial tricuspid regurgitation and an absence of pericardial effusion.
In order to deem a patient at high risk for surgery certain risk scores must be calculated. In our patient they were as follows: EuroSCORE II -8.03% (high risk when > 6%), LogisticEuroSCORE = 12.39% (high risk when > 20%), STS score = 11.58% (high risk > 10%). The VARC (Valve Academy Research Consortium) recommendations are designed specifically for the needs of interventional cardiology and TAVI [2] .
After taking into consideration all of the above mentioned scores and the additional comorbidity of the patient the Heart Team (consisting of a cardiac surgeon, cardiologist, interventional cardiologist, anesthesiologist and rentgenologist) decided that another thoracotomy and cardioplegia bear the too high risk for her and recommended her a TAVI procedure.
As preparation for the upcoming TAVI procedure we did the following:
-Selective coronary angiography, revealing 90% stenosis of proximal LAD and PCI of the lesion using Drugeluting Stent (DES) (Fig. 1.) . -Manometria (using the pull back method) showing 80 mmHg peak gradient through the Aortic valve.
-Aorto-arteriographia in order to measure the aortic annulus (20.5mm), sinuses of Valsalva (26.5mm), STJ (27.5mm), ascending aorta (33mm) and the diameters of iliac and femoral arteries which met the minimum requirements of the delivery system.
-TEE that showed first degree MR and a nonsignificant PFO with a minimal left to right shunt (Fig. 2.) . (Fig. 3.) verified the diameter of the aorta at different levels Fig. 4 . This imaging method was also used for the measurement of the distance between the aortic annulus and the upper border of the mitral valve. It was deemed enough for a safe TAVI procedure Fig. 5 . -The CT angiography of the iliofemoral segment did not reveal any significant narrowing of the arterial diameter or any vulnerable atherosclerotic plaques (Fig. 6 and  7) . The results of the imaging methods showed that the patient meets the anatomical requirements for this procedure and after she gave her consent she received a date for hospitalization and TAVI implantation.
The transcutaneous implantation of aortic valve prosthesis was performed under general intubation anesthesia and went through the standard procedure steps, taking into consideration the limited space for the valve (Fig. 8, 9 and 10) . Performing a Computer Tomography before the procedure is of crucial importance for the safety of the procedure. Careful measurement of the distance between the aortic and mitral anulus (the target site of the expansion of the valve in LVOT next to the base of the mitral valve) is necessary for a sucessful procedure. Another useful imaging method is transesophageal echocardiography.
In order to prevent possible periprocedural complications the following precautions should be taken:
1.
The aorto-mitral zone should be carefully explored before the procedure using CT scan and TEE in order to assess the mitral prosthesis, the size and condition of the aortic valve (including the amount of calcium, the size of the aortic annulus, the valsalva sinuses and the ascending aorta) and also the distance between the two valves.
2. During the baloon predilatation, events like dislocation and impression of the balloon a should be noted and analysed.
3. The angiographic view that shows best the distance between the two valves should be selected.
4.
The expansion of the valve should be done slower so a possible dislocation can be noticed and corrected.
5. Intraprocedural TEE should be used to guide the positioning and proper expansion of the valve and also to show any paravalvular leaks that might occur.
One of the most important preparation steps is the analysis of the mitral valve. Since the profile of the artificial mitral valve determines how the TAVI procedure is performed, the size of the MVP and the height of its base are of crucial importance. According to the available literature data, the transapical approach is preferred over the transfemoral one. There is still no consensus available regarding the distance which should be kept between the two prostheses in order to avoid all possible complications. Most authors consider a 3mm distance between the lower border of the lowest strut of the aortic valve to the highest edge of the mitral valve be enough when a transapical approach is chosen. A possible reasonable distance in transfemoral approach is 7mm. There are multiple articles regarding the transfemoral approach in such a procedure and its specific challenges and implantation tactics. The main factor limiting the use of transfemoral approach up until now was the excessive movement of the artificial valve and the impaired movement of the delivery system. This stopped being a consideration after the modernization of the delivery system. One of the most common postprocedural complications is the impaired blood flow through the mitral valve, caused by the artificial aortic valve. The TEE control during the procedure and follow up show normalisation of the hemodynamics of both valves [7, 8, 9] . The patient was extubated three hours after the procedure. No complications were observed during the implantation and the 24 hours following it. Implantation of a permanent pacemaker was not needed since no conduction disturbances were detected. Dual antiplatelet therapy for 6 months and then monotherapy with Aspirin for life was prescribed as according to the guidelines.
The echocardiography that was performed three days after the implantation revealed a normal function of both artificial valves: first degree mitral and aortic regurgitation, 22mmHg peak gradient through the aortic prosthesis which is within the norm.
The echocardiography at 1 month follow-up showed minimal paravalvular leak 0-I degree.
